INTRODUCTION
The French surgeon and anatomist Claude Couinaud described "two lobes" (right and left), "two hemilivers" (right and left), "four sectors," and "eight segments" of the liver. The two lobes are separated by the falciform ligament, the two hemilivers are separated by the Cantlie's line, the four sectors are separated by the planes of three hepatic veins (portal fissures or scissurae), and the eight segments are separated by an imaginary transverse plane passing by the portal vein bifurcation ( Figure 1 and Table 1 ) [1] . Each of the segments is an independent segment and has its own vascular inflow, outflow, and biliary drainage. The segments are referred to by number or by names [2, 3] . The numbering of the segments is done in a counter clockwise manner starting from Segment Ⅰ (the caudate lobe). The segments Ⅱ to Ⅳ belong to the left and segments Ⅴ to Ⅷ belong to the right hemiliver (Table  1 ) [24] . Standard anatomical description of the liver segments is available by computed tomographic (CT) scan [5] . A stepwise evaluation of the liver segments is also described by ultrasonography [6, 7] . Endoscopic ultrasound (EUS) has been used for detailed imaging of many intraabdominal organs and for the assessment of intraabdominal vasculature [811] . A stepwise evaluation of the liver segments by EUS has not been described. In this article, we describe a stepwise evaluation of the liver segments by EUS.
APPLIED ANATOMY AND THE HOME BASES FOR IMAGING
The home bases of liver imaging are given in the figure and the table ( Figure 2A and Table 2 ). The main key of the imaging is following the hepatic vein tributaries and the portal vein branches. The three hepatic veins transverse part and the intrahepatic part of left branch of the portal vein is known as the umbilical part. The extrahepatic part of left branch of portal vein lies in the gastrohepatic ligament on its inferior surface. The umbilical part of portal vein is surrounded on all sides by the liver (Figure 1 ). The right portal vein divides into two branches after entering the liver. The anterior branch supplies the anterior sector of the right lobe, and the posterior branch supplies the posterior sector of the right lobe (Figures 1 and 2A, and Table 2 ). The gallbladder, the right kidney, the fissures on the under surface of liver, and the ligaments of liver are acting as additional home bases of imaging for liver segments. The inferior surface of the liver has an Hshaped fissure where the right and left limbs of the H are made by the right and left sagittal fissures, and the transverse limb is formed by the porta hepatis. The left sagittal fissure has upper and lower limbs, which are formed 328 WJGE|www.wjgnet.com by the fissure for the ligamentum venosum and the fissure for the ligamentum teres. The upper part of the ligamentum venosum is attached to the inferior vena cava (IVC). The lower part of the ligamentum teres extends to the inferior surface of liver ( Figure 2B and Table 2 ). The relationship of the caudate lobe is crucial in understanding the segments of liver. When seen from the stomach the caudate lobe lies between the stomach and the IVC. The hepatic veins join the IVC ( Figure 2B ).
POSITION OF THE PATIENT AND THE POSITIONS OF OPERATOR
EUS can be done with the patient in a prone, left lateral, or supine position, and the descriptions in this article have been done with the patient in a prone position. The position of the operator can change with the movement of the body (or hand), which transfers the November 16, 2018|Volume 10|Issue 11|
Home bases

Defining of segments
Hepatic veins LHV separates Ⅱ and Ⅲ from Ⅳ (a and b) MHV separates Ⅳa from Ⅷ and Ⅳb from Ⅴ RHV separates Ⅴ from Ⅵ and Ⅷ from Ⅶ Portal vein and its branches Superior segments lie above and inferior segments lie below the transverse fissure The LPV supplies segments Ⅱ to Ⅳ The RPV supplies segments Ⅴ to Ⅷ IVC IVC passes through the bare area of the liver and is related to superior segments in the upper part, segment Ⅰ for most of its course, and with segment Ⅵ close to the lower most part above the right kidney IVC suprahepatic part A transverse plane defines the upper limit of superior segments (Ⅱ, Ⅳ, Ⅷ, and Ⅶ) Ligamentum teres
Separates segment Ⅲ from Ⅳb Ligamentum venosum
Separates Ⅰ from Ⅳa and Ⅱ Gallbladder Neck lies close to segment Ⅴ and fundus close to segment Ⅵ, from stomach Ⅳb comes between the gallbladder and probe Figure 3A) . A reverse of this happens when the scope is rotated counterclockwise after seeing the right kidney.
THREE STATIONS OF IMAGING
The imaging is possible from three stations. Station 1: abdominal part of esophagus and stomach; station 2: duodenal bulb; and station 3: 2 nd part of duodenum ( Figure 3B and Table 3 ). Each station shows the segments in different anatomical relationships, and the differences in the segmental assessment of imaging are described in the This station of imaging is the most convenient method of imaging and is discussed in detail. Generally, it requires a rotation of the scope in three positions ( Figure  3A ) and a shift of the scope in and out to the four different levels ( Figure 4A ). During this rotation the sectors come close to the probe in the following order left lateral, left medial, right anterior, and right posterior (Table 4) .
Imaging from open position to left:
From the open position to left, the portal vein branches going to segment Ⅱ and Ⅲ are identified ( Figure 5A ). Imaging of the intrahepatic part of the left branch of the portal vein (umbilical part) within the umbilical fissure gives a fisheye appearance as it is completely surrounded on all sides by the liver parenchymal tissue ( Figure 5B ). The fisheye appearance indicates the left edge of the H of the transverse fissure from where the upper and lower limbs of the left sagittal fissure can be followed by slight in and out movement to trace the ligamentum venosum and ligamentum teres ( Figures 5B and 5C Imaging from the neutral position: Further rotation traces the course of the extrahepatic part of the left branch of the portal vein (transverse part) within the transverse fissure ( Figure 6A ). At this point the union of right and left branches of the portal vein is seen ( Figure 6B ). Near the union point the extrahepatic part of the right branch of the portal vein can be seen to join the transverse part of the portal vein from a direction coming from 6 o'clock within the transverse fissure. The right branch of the portal vein is often seen traveling close to the neck of gallbladder. Near the right edge of the transverse fissure, the union of right and left ducts is seen in front of the right branch of the portal vein ( Figure 6C ). The imaging of the right branch of the portal vein is easy through the caudate process of the liver in the area above the transverse fissure and below the IVC ( Figure 6D ).
Imaging from an open position to right: Further rotation with slight upward angulation traces the extrahepatic part of the right branch of the portal vein towards the intrahepatic part. Imaging of the intrahepatic part of the right branch of the portal vein usually requires a decrease in frequency to increase penetration depth and an increase in the depth of the imaging to include the entire right lobe of the liver along with the hyperechoic diaphragm, which is seen beyond the convex upper surface of the liver ( Figure  7A ). Imaging of the right part of liver is easy due to the window made by the IVC and the caudate process ( Figure 7B ). The right branch of the portal vein can be followed to the division into an anterior and a posterior branch. Usually, with a linear scope the vision of the anterior branch is best seen when the middle hepatic vein is seen on the far side of the screen ( Figure 7C ). A relatively more posterior view of the course of posterior division of the right portal vein branches is possible through the caudate process between the porta hepatis and the IVC. It is usually possible to see the segmental branches to segment Ⅵ and Ⅶ ( Figure 7D ).
Station 2: Imaging from duodenal bulb
Neutral position: Imaging from duodenal bulb shows a view of the liver hilum (transverse fissure) where the portal vein is easily identified, with right and left angulation, up and down movements, and in and out adjustments.
Open position to left:
The portal vein bifurcation defines the line between superior and inferior segments. portal vein.
Station 3: Imaging from descending duodenum
An open position to right places the scope in a parallel axis with the superior mesenteric vein from the descending duodenum. From this position a counterclockwise rotation traces the course of the IVC from a 10 o'clock position to a 4 o'clock position and sequentially brings the hilum of the right kidney, the right lobe of liver, the hilum of the liver and gallbladder, and lastly the left lobe of the liver into view (Figure 8 ). In this process the segments belonging to the posterior surface and bare area of the liver are easily followed close to the IVC. The first segment close to the lower most part of the IVC just above the adrenal gland and right kidney belongs to segment Ⅵ ( Figure 8A ).
Once the gallbladder is seen segment Ⅴ lies close to the upper surface of the gallbladder. Near the hilum of the liver segment Ⅰ is identified between the portal vein and the IVC. On maximum counterclockwise rotation the probe lies close to the upper most part of the IVC near the joining of the hepatic veins where the superior segments (Ⅶ, Ⅷ, Ⅳa, and Ⅱ) are visualized.
SYSTEMATIC APPROACH TO IDENTIFY LIVER SEGMENTS
The imaging of segments is done in eight steps: (1) 
Identify the plane of superior and inferior segments
Applied anatomy: The portal vein and its branches in the transverse fissure acts as a guide to divide the liver into superior (Ⅶ, Ⅷ, Ⅳa and Ⅱ) and inferior segments (Ⅲ, Ⅳb Ⅴ and Ⅵ). The applied anatomy of fissures and ligaments was already discussed in the home bases section. The joining of the three hepatic veins into the supra hepatic part of the IVC determines the uppermost margin of superior segments related to the IVC.
Technique of examination:
The umbilical fissure is identified within the left lobe of the liver. Clockwise rotation along the umbilical fissure traces the transverse plane of the transverse fissure within which the left and right branches of the portal vein are seen ( Figures 6C,  6D , and 10).
Identify the left sagittal fissure and the liver ligaments
Applied anatomy: The applied anatomy of fissures and ligaments was already discussed in the home bases section.
Technique of examination:
The umbilical fissure is identified within the left lobe of the liver. The ligaments are attached to the upper and lower part of the um bilical fissure ( Figure 5C ).
Identify the caudate lobe
Applied anatomy: Anatomy texts describe the caudate lobe as a midline, vertically oriented hepatic lobe seen on the posterior aspect of the liver separating a portion of the right and left hepatic lobes in an H configuration. The horizontal bar of the H configuration represents the transverse fissure of the porta hepatis, which includes the horizontal portion of both portal veins. Above the bar is the caudate lobe of the liver and below the bar is the medial segment, or quadrate lobe, of the left lobe of the liver [12] .
Technique of examination:
The caudate lobe may be imagined as a midline wedge in a sagittal plane with its tip extending cephalad up to the insertion of the left and middle hepatic veins into the IVC and its base or posterior border facing the IVC (Figures 11A and  11B) . The right (or medial border) of the pyramid is continuous with the parenchyma of the right lobe of the liver via the caudate process ( Figure 11C ). The anterior border of the caudate lobe is separated from the medial segment of the left lobe of the liver superiorly by the fissure for the ligamentum venosum and inferiorly by the left portal triad and portal bifurcation ( Figure 11D) . A clockwise rotation after identification of the left lobe of the liver from an open position to left will help in identification of the ligamentum venosum ( Figure 11D ). The upper border of the umbilical part of the left branch of the portal vein is attached to ligamentum venosum and serves as an accurate anatomic boundary of the lowermost limit and anterior margin of the caudate lobe ( Figure 11D ). The caudal margin of the caudate lobe form the cephalad margin, or lintel, of the foramen of Winslow and projects into the lesser sac where it is related to the right crus of the diaphragm and inferior phrenic artery. The left (or lateral border) of the caudate lobe projects into the superior recess of the lesser peritoneal sac and is covered anteriorly by the gastrohepatic ligament (lesser omentum), which separates it from segments Ⅱ and Ⅲ anteriorly and segment Ⅷ in the right lateral wall ( Figure 12B ). The vascular inflow and biliary drainage to the caudate lobe comes from both the right and left pedicles. The right side of the caudate, the caudate process, largely derives its portal venous supply from the right portal vein or the bifurcation of the main portal vein ( Figure 12C ). The left portion of the caudate derives its portal venous inflow from the left portal vein.
Caudate process a two-way window for imaging of the right and left lobe of the liver in EUS:
The caudate lobe, caudate process, and the IVC act as a window of imaging from the left side to the right side of the liver and vice versa. While imaging from the abdominal part of the esophagus and stomach the window allows left to right visualization. While imaging from the duodenal bulb and the second part of the duodenum the window allows right to left visualization ( Figures 11C, 11D, 12A, 12C, and 13 ). 
Identify the left lobe
Identify segment Ⅳ a and Ⅳ b (quadrate lobe)
Applied anatomy: Segment Ⅳ is located between the plane passing by the middle hepatic vein on the right and the axis of the umbilical scissura on the left. This segment can be divided into an upper (Ⅳa) and a lower (Ⅳb) segment by a horizontal line passing through the umbilical portion of the left branch of the portal vein. The Ⅳb segment (quadrate lobe) is demarcated on the visceral surface anteriorly by the inferior edge of the liver, on the right side by the gallbladder fossa, posteriorly by the porta hepatis, and on the medial side by the fissure for the ligamentum teres ( Figures 14B  and 14D ).
Technique of examination:
Segment Ⅳ is easily identified near the middle hepatic vein. The identifica tion of the gallbladder, ligamentum teres, and umbilical fissure also helps in identification of the liver segments ( Figure 14D ). vein will divide the right hemiliver into four segments (Figure 15 ). Table 5 summarizes the evaluation of different liver In this article, we have given a detailed description of EUS anatomy of the liver and liver segmentation. This information may be useful in planning EUS guided diagnostic and therapeutic procedures involving liver pathologies [13, 14] .
Identify right lobe segments
CONCLUSION
